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+XPDQ QHXURSV\FKRORJLFDO DQG QHXURLPDJLQJ VWXGLHV KDYH UDLVHG WKH SRVVLELOLW\ WKDW ? ?
GLIIHUHQWDWWULEXWHVRIRSWLFIORZVWLPXOLQDPHO\UDGLDOGLUHFWLRQDQGWKHSRVLWLRQRIWKHIRFXV ? ?
RIH[SDQVLRQ)2(DUHSURFHVVHGZLWKLQVHSDUDWHFRUWLFDODUHDV,QWKHKXPDQEUDLQYLVXDO ? ?
DUHDV 907 DQG 9$ KDYH EHHQ SURSRVHG DV LQWHJUDO WR WKH DQDO\VLV RI WKHVH GLIIHUHQW ? ?
DWWULEXWHVRIRSWLFIORZVWLPXOL,QRUGHUWRHVWDEOLVKGLUHFWFDXVDOUHODWLRQVKLSVEHWZHHQQHXUDO ? ?
DFWLYLW\LQ907DQG9$DQGWKHSHUFHSWLRQRIUDGLDOPRWLRQGLUHFWLRQDQG)2(SRVLWLRQ ? ?
ZHXVHG7UDQVFUDQLDO0DJQHWLF6WLPXODWLRQ706 WRGLVUXSWFRUWLFDODFWLYLW\ LQ WKHVHDUHDV ? ?
ZKLOVWSDUWLFLSDQWVSHUIRUPHGEHKDYLRXUDOWDVNVGHSHQGHQWRQWKHVHGLIIHUHQWDVSHFWVRIRSWLF ? ?
IORZVWLPXOL7KHFRUWLFDOUHJLRQVRILQWHUHVWZHUHLGHQWLILHGLQVHYHQKXPDQSDUWLFLSDQWVXVLQJ ? ?
VWDQGDUG I05, UHWLQRWRSLF PDSSLQJ WHFKQLTXHV DQG IXQFWLRQDO ORFDOLVHUV 706 WR DUHD 9$ ? ?
ZDVIRXQGWRGLVUXSW)2(SRVLWLRQDOMXGJHPHQWVEXWQRWUDGLDOGLUHFWLRQGLVFULPLQDWLRQZKLOVW ? ?
WKH DSSOLFDWLRQ RI 706 WR DQ DQWHULRU VXEGLYLVLRQ RI K907 06772 SURGXFHG WKH ? ?
UHYHUVH HIIHFWV GLVUXSWLQJ UDGLDO GLUHFWLRQ GLVFULPLQDWLRQ EXW HOLFLWLQJ QR HIIHFW RQ WKH )2( ? ?
SRVLWLRQDO MXGJHPHQW WDVN 7KLV GRXEOH GLVVRFLDWLRQ GHPRQVWUDWHV WKDW )2( SRVLWLRQ DQG ? ?















:KHQZHPRYHWKURXJKRXUHQYLURQPHQWYLVXDOFXHVDERXW WKHQDWXUHDQGGLUHFWLRQRI WKLV ? ?
PRWLRQDUH SURYLGHG E\ WKH FKDQJLQJ SDWWHUQRI LPDJHV IRUPHGRQ RXU UHWLQDH ± VR FDOOHG ? ?
RSWLFIORZ7KHDELOLW\RIWKHKXPDQYLVXDOV\VWHPWRDQDO\VHRSWLFIORZLVRIFUXFLDOELRORJLFDO ? ?
VLJQLILFDQFHDVLWSURYLGHVNH\YLVXDOFXHVWKDWFDQEHXVHGIRUWKHJXLGDQFHRIVHOIPRWLRQ ? ?
DQG REMHFW DYRLGDQFH *LEVRQ  0RYHPHQW E\ DQ LQGLYLGXDO W\SLFDOO\ IRUZDUGV ? ?
JHQHUDWHVDIRFXVRIH[SDQVLRQ)2(LQRSWLFIORZIURPZKLFKDOOPRWLRQYHFWRUVH[SDQGDQG ? ?
WKLVSURYLGHVFUXFLDOLQIRUPDWLRQDERXWKHDGLQJGLUHFWLRQ:DUUHQ	+DQQRQ$QDO\VLV ? ?
RI WKH JOREDO QDWXUH DQG GLUHFWLRQ RI UDGLDO PRWLRQ RQ WKH RWKHU KDQG FRQVWLWXWHV D YHU\ ? ?
GLIIHUHQWW\SHRIFXHWRWKDWRIIHUHGE\WKHDQDO\VLVRI)2(SRVLWLRQ7KHVLJQDOOLQJRIUDGLDO ? ?
PRWLRQSURYLGHVLQIRUPDWLRQWKDWFDQEHXVHGWRJOREDOO\VXEWUDFWRUSDUVHIORZPRWLRQZKLFK ? ?




EUDLQ DUHDV LQFOXGLQJ 9 9 9 9$ 9% K907 9 ,36 =HNL HW DO  ? ?
:DWVRQHWDO7RRWHOOHWDO6PLWKHWDO&XOKDPHWDO&ODH\VHW ? ?
DO6LHIIHUWHWDO3LW]DOLVHWDO ,Q WKHKXPDQEUDLQ WZRFRUWLFDODUHDV ? ?
ZLWKLQWKLVQHWZRUNH[KLELWDSDUWLFXODUO\KLJKVHQVLWLYLW\WRYLVXDOPRWLRQ7KHILUVWRIWKHVHLV ? ?




DV KXPDQ KRPRORJXHV RI DUHDV 07 DQG 067 ZKLFK IRUP FRQVWLWXHQWV RI 907 LQ WKH ? ?
PRQNH\EUDLQ'XNHORZHWDO+XNHWDO$PDQRHWDO,QWKLVVWXG\ZH ? ?
KDYH DGRSWHG WKH WHUPV 0772 IRU WKH SRVWHULRUO\ ORFDWHG DUHD DQG 06772 IRU WKH ? ? ?
DQWHULRUVXEGLYLVLRQ7KLVQRPHQFODWXUHUHIOHFWVWKHVXJJHVWHGIXQFWLRQDOKRPRORJ\ZLWKWKH ? ? ?
 ?

PDFDTXH DV ZHOO WKHLU GLIIHUHQWLDWLRQ LQ WKH KXPDQ EUDLQ RQ WKH EDVLV RI WKHLU UHWLQRWRSLF ? ? ?
FKDUDFWHULVWLFV $PDQR HW DO  7KH RWKHU KXPDQ YLVXDO DUHD ZLWK D KLJK GHJUHH RI ? ? ?
PRWLRQVHOHFWLYLW\LVDUHD9$ZKLFKFRQWDLQVDUHSUHVHQWDWLRQRIWKHIXOOFRQWUDODWHUDOYLVXDO ? ? ?
KHPLILHOG DQG OLHV DQWHULRU DQG GRUVDO WR DUHD 9 LQ WKH RFFLSLWRSDULHWDO FRUWH[ 9$ LV ? ? ?
VHFRQGRQO\WRK907LQWHUPVRILWVVHQVLWLYLW\WRPRWLRQVWLPXOL7RRWHOOHWDO6PLWK ? ? ?
HWDO9DQGXIIHOHWDO6LHIIHUWHWDO7KLV LV LQFRQWUDVW WR WKHPRQNH\ ? ? ?
EUDLQZKHUHLWLVQHXURQVLQ9UDWKHUWKDQ9$ZKLFKDUHPRUHUHVSRQVLYHWRPRWLRQVWLPXOL ? ? ?
)HOOHPDQ	9DQ(VVHQ ? ? ?
 ? ? ?
+XPDQ QHXURSV\FKRORJLFDO VWXGLHV KDYH UDLVHG WKH SRVVLELOLW\ WKDW WKH DQDO\VLV RI )2( ? ? ?
SRVLWLRQDQGUDGLDOPRWLRQGLUHFWLRQRIRSWLFIORZVWLPXOLRFFXUVZLWKLQVHSDUDWHFRUWLFDODUHDV ? ? ?
%HDUGVOH\ 	 9DLQD  IRU H[DPSOH GHPRQVWUDWHG WKDW D SDWLHQW ZLWK GDPDJH WR ? ? ?
K907ZDV LPSDLUHG LQ WHUPVRI WKHLUDELOLW\ WRSHUFHLYH UDGLDOPRWLRQGLUHFWLRQEXW WKHLU ? ? ?
DELOLW\WRGHWHFW)2(SRVLWLRQUHPDLQHGLQWDFW1HXURLPDJLQJGDWDDOVRSRLQWWRDVHJUHJDWLRQ ? ? ?
RIIXQFWLRQZLWKUHJDUGVWRWKHDQDO\VLVRIWKHUDGLDOGLUHFWLRQRIRSWLFIORZDQG)2(SRVLWLRQ ? ? ?
&RQVLVWHQWZLWK WKH IXQFWLRQDO VSHFLDOLVDWLRQV WKDW KDYHEHHQ UHSRUWHG IRUPRQNH\07DQG ? ? ?
067 6DLWRHWDO0LNDPLHWDO.RPDWVXDQG:XUW]'XII\DQG:XUW] ? ? ?
DE7DQDNDHWDO/DJDHHWDO(LIXNXDQG:XUW]'XII\WKH ? ? ?
DQWHULRUVXEGLYLVLRQRIK90706772KDVEHHQVKRZQWREHVHOHFWLYHO\UHVSRQVLYHWR ? ? ?
UDGLDOPRWLRQRURSWLF IORZVWLPXOL06772DSSHDUV WREHPRUHVSHFLDOLVHG IRUHQFRGLQJ ? ? ?
WKHJOREDOIORZSURSHUWLHVRIFRPSOH[PRWLRQVWLPXOLLQFRPSDULVRQWRLWVSRVWHULRUFRXQWHUSDUW ? ? ?
0772 6PLWK HW DO  :DOO HW DO  ,Q WHUPV RI WKH DQDO\VLV RI )2( SRVLWLRQ ? ? ?
QHXUDODFWLYLW\LQDUHD9$KDVEHHQLGHQWLILHGDVSRWHQWLDOO\LPSRUWDQW.R\DPDHWDO ? ? ?
LQWKHLUI05,H[SHULPHQWVGHPRQVWUDWHGWKDWDFWLYLW\ZLWKLQKXPDQ9$LVFORVHO\FRUUHODWHG ? ? ?
ZLWK WKHSRVLWLRQRI)2(&DUGLQHWDO KDYHDOVRGHPRQVWUDWHGVHQVLWLYLW\ LQ9$WR ? ? ?
)2(SRVLWLRQ ? ? ?
 ?

%RWK QHXURSV\FKRORJLFDO DQG QHXURLPDJLQJ GDWD KDYH WKHLU OLPLWDWLRQV ,Q WKH FDVH RI WKH ? ? ?
IRUPHU OHVLRQV DUH UDUHO\ FRQILQHG WR GLVFUHWH YLVXDO DUHDV ZKLOVW WKH ODWWHU SURYLGH RQO\ ? ? ?
FRUUHODWLYH PHDVXUHV RI EUDLQ IXQFWLRQ $V D UHVXOW LW LV QHLWKHU SRVVLEOH WR DVFHUWDLQ IURP ? ? ?
WKHVHUHVXOWVZKHWKHUWKHSHUFHSWLRQRI)2(SRVLWLRQ LVFDXVDOO\GHSHQGHQWRQQHXUDODFWLYLW\ ? ? ?
LQ DUHD 9$ QRU ZKHWKHU D VLPLODU FDXVDO UHODWLRQVKLS H[LVWV EHWZHHQ QHXUDO DFWLYLW\ LQ ? ? ?
K907DQG WKHSHUFHSWLRQRI UDGLDOGLUHFWLRQ LQRSWLF IORZ7KHUHIRUH WKHSXUSRVHRI WKLV ? ? ?
VWXG\ ZDV WR WHVW WKH K\SRWKHVLV WKDW KXPDQ FRUWLFDO DUHDV K907 PRUH VSHFLILFDOO\ LWV ? ? ?
DQWHULRUVXEGLYLVLRQ06772DQG9$SHUIRUPGLVWLQFWDQGVHSDUDEOHFRQWULEXWLRQVWRWKH ? ? ?
SHUFHSWLRQ RI UDGLDO PRWLRQ GLUHFWLRQ DQG )2( SRVLWLRQ RI RSWLF IORZ VWLPXOL ,Q RUGHU WR ? ? ?
HVWDEOLVKFDXVDOGHSHQGHQFLHVZHXVHGUHSHWLWLYH7UDQVFUDQLDO0DJQHWLF6WLPXODWLRQU706 ? ? ?
WRGLVUXSWQHXUDOIXQFWLRQZLWKLQK907DQG9$ZKLOVWSDUWLFLSDQWVSHUIRUPHGEHKDYLRXUDO ? ? ?
WDVNV WKDW DVVHVVHG WKHDELOLW\ RIKXPDQREVHUYHUV WRGLVFULPLQDWH WKHGLUHFWLRQRI UDGLDOO\ ? ? ?
PRYLQJGRWVRUFKDQJHV LQ WKHSRVLWLRQRI)2( LQRSWLF IORZVWLPXOL$OO FRUWLFDO WDUJHWVLWHV ? ? ?
ZHUH LGHQWLILHG LQ HDFK RI WKH SDUWLFLSDQWV XVLQJ I05, UHWLQRWRSLF PDSSLQJ SURFHGXUHV ? ? ?
6HUHQR HW DO  'H<HR HW DO  (QJHO HW DO  FRPELQHG ZLWK IXQFWLRQDO ? ? ?
ORFDOLVHUV'XNHORZHWDO+XNHWDO$PDQRHWDO ? ? ?
 ? ? ?
0DWHULDOVDQG0HWKRGV ? ? ?
3DUWLFLSDQWV ? ? ?
6HYHQ YROXQWHHUV SDUWLFLSDWHG LQ WKLV VWXG\ ILYH PDOH DJHV  $OO SDUWLFLSDQWV KDG ? ? ?
QRUPDO RU FRUUHFWHGWRQRUPDO YLVLRQ DW WKH WLPH RI WHVWLQJ DQG JDYH ZULWWHQ LQIRUPHG ? ? ?
FRQVHQW([SHULPHQWVZHUHDSSURYHGE\HWKLFVFRPPLWWHHVDWERWKWKH8QLYHUVLW\RI%UDGIRUG ? ? ?
DQG<RUN1HXURLPDJLQJ&HQWUHDQGZHUHFDUULHGRXWLQDFFRUGDQFHZLWKWKH'HFODUDWLRQRI ? ? ?
+HOVLQNL DQG DFFHSWHG 706 VDIHW\ SURWRFROV :DVVHUPDQQ  /RUEHUEDXP DQG ? ? ?
:DVVHUPDQQ5RVVLHWDO ? ? ?
 ? ? ?
Figure 1 here  ? ? ?
 ?

 ? ? ?
9LVXDO6WLPXOL ? ? ?
9LVXDOVWLPXOLZHUHSUHVHQWHGRQDLQFK0LWVXELVKL'LDPRQG3UR6%PRQLWRUUHIUHVK ? ? ?
UDWH+][UHVROXWLRQDQGFRQVLVWHGRIPRYLQJZKLWHGRWVVL]HaGHQVLW\ ? ? ?
GHJZLWKLQDGLDPHWHUFLUFXODUDSHUWXUH7KHFRQVWLWXHQWGRWVPRYHGDWDVSHHG ? ? ?
RIVZLWKDIODWVSHHGJUDGLHQWDQGZHUHSUHVHQWHGIRUPVRQHDFKWULDO,QH[SHULPHQW ? ? ?
WKHUDGLDOPRWLRQVWLPXOLFRPSULVHGVLJQDODQGQRLVHGRWV$SHUFHQWDJHRIWKHGRWVZHUH ? ? ?
VLJQDO GRWV WKDW PRYHG FRKHUHQWO\ LQ D UDGLDO GLUHFWLRQ H[SDQGLQJFRQWUDFWLQJ 7KH H[DFW ? ? ?
SHUFHQWDJHRIVLJQDOGRWVZDVVHWIRUHDFK LQGLYLGXDODWD OHYHOFRUUHVSRQGLQJWRWKH ? ? ?
FRUUHFW SHUIRUPDQFH WKUHVKROG IRU WKH UDGLDO GLUHFWLRQ GLVFULPLQDWLRQ WDVN 7KLV ZDV ? ? ?
GHWHUPLQHGLQSUHOLPLQDU\SV\FKRSK\VLFDOH[SHULPHQWV$FURVVDOOWKHREVHUYHUVFRUUHFW ? ? ?
SHUIRUPDQFH W\SLFDOO\ UHTXLUHG UHODWLYHO\ ORZ SHUFHQWDJHV RI VLJQDO GRWV UDQJH   ? ? ?
7KHUHPDLQLQJQRLVHGRWVPRYHGLQUDQGRPGLUHFWLRQVDQGKDGDXQLIRUPGHQVLW\ ? ? ?
DFURVVWKHVWLPXOXVDSHUWXUH,QH[SHULPHQWDVLPLODUUDGLDOPRWLRQDSHUWXUHVWLPXOXVZDV ? ? ?
SODFHGZLWKLQDKHPLILHOGRIUDQGRPO\PRYLQJGRWVDQG)2(SRVLWLRQRIWKLVVWLPXOXVFRXOG ? ? ?
EHPRYHGXSZDUGVRUGRZQZDUGVVHH)LJXUH7KHPDJQLWXGHRIWKH)2(GLVSODFHPHQW ? ? ?
FRUUHVSRQGHG WR  FRUUHFW SHUIRUPDQFH ZKLFK ZDV DOVR GHWHUPLQHG LQ SUHOLPLQDU\ ? ? ?
SV\FKRSK\VLFDOH[SHULPHQWV ,QRUGHU WRSUHYHQWDQ\FRQIRXQGLQJHIIHFWV WKDWFRXOGDULVH LI ? ? ?
WKH VLJQDO GRWV FUHDWHG D SHUFHSWXDO ERUGHU DW WKH LQWHUVHFWLRQ ZLWK WKH QRLVH GRWV D ? ? ?
FRKHUHQFHOHYHORIIRUWKHVLJQDOGRWVLQWKHUDGLDOPRWLRQDSHUWXUHVWLPXOXVZDVXVHG ? ? ?
:KHQ WKH VWLPXOXV ZDV SODFHG ZLWKLQ WKH KHPLILHOG RI UDQGRPO\ PRYLQJ QRLVH GRWV WKLV ? ? ?
HIIHFWLYHO\PDVNHGWKHSUHVHQFHRIDQ\PRWLRQGHILQHGERUGHUEHWZHHQWKHDSHUWXUHVWLPXOXV ? ? ?
DQGWKHEDFNJURXQG7RFRQWUROIRUDQ\SRWHQWLDOFXHVDULVLQJIURPWKHGLIIHUHQFHLQGHQVLW\RI ? ? ?
WKHH[SDQGLQJGRWVDW WKH)2(YHUVXVWKHSHULSKHU\RI WKHFRKHUHQWVLJQDOGRWV ? ? ?
ZHUHFRQWUDFWLQJWRZDUGVDFRPPRQIRFDOSRLQWZKLOVWWKHUHPDLQGHUZHUHH[SDQGLQJLQWKH ? ? ?
RSSRVLWHGLUHFWLRQ ? ? ?
 ? ? ?
 ?

7KH FHQWUHV RI PRWLRQ VWLPXOL ZHUH SRVLWLRQHG  WR WKH OHIW RI IL[DWLRQ IRU ERWK ? ? ?
706EHKDYLRXUDOH[SHULPHQWV7KLVSODFHPHQWZDVXVHGLQRUGHUWRPLQLPLVHLQYROYHPHQWRI ? ? ?
LSVLODWHUDO 907 LQ WKH SHUIRUPDQFH RI WKH PRWLRQ GLVFULPLQDWLRQ WDVNV DV $PDQR HW DO ? ? ?
IRUH[DPSOHKDYHGHPRQVWUDWHGWKDWWKHUHFHSWLYHILHOGVRIK907QHXURQHVFDQ ? ? ?
H[WHQGZHOOEH\RQGWKHYHUWLFDOPHULGLDQLQWRWKHLSVLODWHUDOLQWKLVFDVHWKHOHIWYLVXDOILHOG ? ? ?
 ? ? ?
 ? ? ?
I05,/RFDOLVDWLRQRI&RUWLFDO52,V ? ? ?
$OOIXQFWLRQDODQGVWUXFWXUDOPDJQHWLFUHVRQDQFHLPDJLQJVFDQVZHUHDFTXLUHGXVLQJD*( ? ? ?
7HVOD 6LJPD ([FLWH +'; VFDQQHU 7KH PXOWLDYHUDJH ZKROHKHDG 7ZHLJKWHG VWUXFWXUDO ? ? ?
VFDQV IRU HDFK SDUWLFLSDQW HQFRPSDVVHG  VDJLWWDO VOLFHV UHSHWLWLRQ WLPH 75   PV ? ? ?
HFKRWLPH7( PV LQYHUVLRQWLPH7, PVILHOGRIYLHZ)29 [[ ? ? ?
[[PDWUL[ IOLSDQJOH [[PP7KH IXQFWLRQDO05,VFDQ ? ? ?
XVHG D JUDGLHQW UHFDOOHG HFKR SXOVH VHTXHQFHV WR PHDVXUH 7 ZHLJKWHG LPDJHV 75   ? ? ?
PV 7(   PV )29   FP [ PDWUL[  FRQWLJXRXV VOLFHV  [  [ ? ? ?
PPLQWHUOHDYHGVOLFHRUGHUZLWKQRJDS ? ? ?
 ? ? ?
7ZRVXEGLYLVLRQV RI K907 0772DQG 06772 ZHUH LGHQWLILHG XVLQJ WHFKQLTXHV ? ? ?
VLPLODUWRWKRVHGHVFULEHGSUHYLRXVO\'XNHORZHWDO+XNHWDO$PDQRHWDO ? ? ?
%ULHIO\ ORFDOLVHUVWLPXOLFRQVLVWLQJRIDDSHUWXUHRIPRYLQJZKLWHGRWV V ? ? ?
ZHUHFHQWUDOO\GLVSODFHGUHODWLYH WRDFHQWUDO IL[DWLRQ WDUJHW LQWRHLWKHU WKH OHIWRU ULJKW ? ? ?
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ODWHUDOILHOG7RRWHOOHWDO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/DUVVRQ 	 ? ? ?
+HHJHUDQGH[KLELWVRQO\ZHDNDFWLYDWLRQLQUHVSRQVHWRPRYLQJVWLPXOL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7066WLPXODWLRQ ? ? ?
7KH706FRLOZDVSRVLWLRQHGRYHUWKHFRUWLFDOWHVWDQGFRQWUROVLWHVLGHQWLILHGIURPWKHI05, ? ? ?
ORFDOLVDWLRQ DQG UHWLQRWRSLF PDSSLQJ H[SHULPHQWV GHVFULEHG DERYH ,Q WKHVH H[SHULPHQWV ? ? ?
706 ZDV GHOLYHUHG WR WKH WDUJHW VLWHV LQ WKH ULJKW KHPLVSKHUH )ROORZLQJ LGHQWLILFDWLRQ RI ? ? ?
WKHVHWDUJHWSRLQWVLQ'VSDFHFRUHJLVWUDWLRQEHWZHHQWKHVXEMHFW¶VKHDGDQGWKHVWUXFWXUDO ? ? ?
VFDQVZDVDFKLHYHGXVLQJD'XOWUDVRXQGGLJLWL]HU 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=HEULV LQFRQMXQFWLRQZLWK ? ? ?
WKH %UDLQ9R\DJHU VRIWZDUH 7KLV DOORZHG FRLO SRVLWLRQ WR EH PRQLWRUHG DQG DGMXVWHG ? ? ?
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0DJVWLP 8. ILJXUHRIHLJKW FRLO 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ZDV DSSOLHG VHH )LJXUH  7KLV SXOVH WUDLQ KDG D WRWDO GXUDWLRQ RI PV DQG WKH SXOVH ? ? ?
VWUHQJWKVZHUHVHWDWPD[LPDO VWLPXODWRU RXWSXW7KHRQVHWVRI WKHSXOVH WUDLQVZHUH ? ? ?
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 ? ? ?
 ? ? ?
3V\FKRSK\VLFDO706([SHULPHQWDO3URFHGXUHV ? ? ?
3DUWLFLSDQWVYLHZHG WKHPRQLWRUZLWK WKHLU ULJKWH\HDWDGLVWDQFHRIFPZLWK WKH OHIWH\H ? ? ?
RFFOXGHG DQG KHDG UHVWUDLQHG LQ D FKLQ UHVW $OO WULDOV IRU ([SHULPHQW  DQG ([SHULPHQW  ? ? ?
ZHUHVHWWRWKHWKUHVKROGDELOLWLHVRIHDFKSDUWLFLSDQW,QWKHVHSUHOLPLQDU\H[SHULPHQWV ? ? ?
DPHWKRGRIFRQVWDQWVWLPXOL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ZDVXVHGWRGHWHUPLQHWKUHVKROGZLWKUHSHWLWLRQVRI ? ? ?
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İ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,QRUGHU WRH[DPLQH WKHPDLQHIIHFWRI706VLWHRQSHUIRUPDQFH IRUHDFK WDVNVHSDUDWHO\ ? ? ?
UHSHDWHGPHDVXUHV$129$VZHUHDOVRXVHG)RUWKHUDGLDOPRWLRQGLUHFWLRQGLVFULPLQDWLRQ ? ? ?
DVLJQLILFDQWHIIHFWRI706FRQGLWLRQRQ WDVNSHUIRUPDQFHZDV IRXQG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SRWHQWLDOGLIIHUHQFHVEHWZHHQ706FRQGLWLRQV5HSHDWHGPHDVXUHV$129$VGHPRQVWUDWHG ? ? ?
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7KH GDWDDUHSORWWHG LQ ILJXUH DQG3HDUVRQ¶V 5DQDO\VHV LGHQWLILHG DPRGHUDWH QHJDWLYH ? ? ?
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LPSRUWDQW WR QRWH WKDW ZKLOH RQH RI WKH FRUUHODWLRQV LV QRW VLJQLILFDQW DQG WKH RWKHU ? ? ?
DSSURDFKHVVLJQLILFDQFHWKH\DUHERWKQHJDWLYHLQGLFDWLQJWKDWLIDUHODWLRQVKLSEHWZHHQWKH ? ? ?
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,Q WKLV VWXG\ ZH KDYH GHPRQVWUDWHG WKDW WKH SHUFHSWLRQ RI GLIIHUHQW DWWULEXWHVRI RSWLF IORZ ? ? ?
VWLPXOLQDPHO\UDGLDOGLUHFWLRQDQG)2(SRVLWLRQDUHGHSHQGHQWXSRQQHXUDODFWLYLW\ZLWKLQ ? ? ?
VHSDUDWHYLVXDODUHDVZLWKLQWKHKXPDQFHUHEUDOFRUWH[:HKDYHHVWDEOLVKHGWKDWWKHUHLVD ? ? ?
GLUHFW FDXVDO UHODWLRQVKLS EHWZHHQ QHXUDO DFWLYLW\ LQ DUHD 06772 D VXEGLYLVLRQ RI ? ? ?
K907FRPSOH[DQGWKHSHUFHSWLRQRIWKHGLUHFWLRQRIUDGLDOPRWLRQ,QDGGLWLRQDVLPLODU ? ? ?
GHSHQGHQF\H[LVWVEHWZHHQQHXUDODFWLYLW\LQDUHD9$DQGWKHSHUFHSWLRQRI)2(SRVLWLRQ ? ? ?
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9$ DQG 06772 LQ WKH DQDO\VLV RI WKHVH GLIIHUHQW DVSHFWV RI RSWLF IORZ VWLPXOL ZKLFK ? ? ?
LQGLFDWHVWKDWWKHSURFHVVLQJRI)2(SRVLWLRQDQGUDGLDOPRWLRQGLUHFWLRQRFFXULQGHSHQGHQWO\ ? ? ?
RIRQHDQRWKHUZLWKLQWKHVHVHSDUDWHFRUWLFDODUHDV ? ? ?
 ? ? ?
([SDQGLQJUDGLDOPRWLRQLVQDWXUDOO\DSSDUHQWZKHQDQLQGLYLGXDOPRYHVIRUZDUGVWKURXJK ? ? ?
VSDFH7KLVRSWLF IORZFRQVWLWXWHVD ULFKVRXUFHRIYLVXDOFXHV WKDWFDQ IDFLOLWDWHQDYLJDWLRQ ? ? ?
WKURXJK H[WHUQDO HQYLURQPHQWV ,Q VWDWLF HQYLURQPHQWV DQDO\VLV RI WKH )2( FDQ SURYLGH ? ? ?
LQIRUPDWLRQDERXWWKHGLUHFWLRQLQZKLFKWKHLQGLYLGXDOLVWUDYHOOLQJ:DUUHQ	+DQQRQ ? ? ?
+RZHYHU LQ PRUH G\QDPLF VXUURXQGLQJV WKH LPSRUWDQFH RI JOREDO GLUHFWLRQDO SURSHUWLHV RI ? ? ?
RSWLF IORZ LQ WKH SURFHVV RI µIORZ SDUVLQJ¶ KDV DOVR EHHQ KLJKOLJKWHG :DUUHQ 	 5XVKWRQ ? ? ?
7KLVSURFHVVDOORZVVLJQDOVWKDWDUHJHQHUDWHGE\VHOIPRYHPHQWWREHGLVFRXQWHGLQ ? ? ?
RUGHU WR LGHQWLI\ WKH PRWLRQ RI REMHFWV ZLWKLQ D VFHQH WKDW DUH PRYLQJ LQGHSHQGHQWO\ 7KLV ? ? ?
FRPSOLPHQWDU\YLVXDOLQIRUPDWLRQLVHVVHQWLDOIRUWKHWUDFNLQJDQGDYRLGDQFHRIREMHFWVGXULQJ ? ? ?
VHOIPRWLRQ$SSURSULDWHLQWHUSUHWDWLRQRIDOOWKHVHFXHVLVHVVHQWLDOIRUVXFFHVVIXOQDYLJDWLRQ ? ? ?
RIWKHH[WHUQDOZRUOG2IFRXUVHLQDGGLWLRQWRYLVXDOWKHUHDUHDQXPEHURIRWKHUQRQYLVXDO ? ? ?
FXHVWKDWDOVRFRQWULEXWHWRWKHSHUFHSWLRQRIVHOIPRWLRQ5R\GHQHWDO%UDGOH\HWDO ? ? ?
*XHWDO)HWVFKHWDO&DUGLQ	6PLWK.DPLQLDU]HWDO%XW ? ? ?
LIZHUHVWULFWRXUFRQVLGHUDWLRQWRYLVXDOFXHVRQO\WKHLPSRUWDQFHRIRSWLFIORZDSSHDUVWREH ? ? ?
KLJKOLJKWHG E\ WKH IDFW WKDW PDQ\ FRUWLFDO DUHDV DUH UHVSRQVLYH WR VXFK VWLPXOL +XPDQ ? ? ?
 ? ?

QHXURLPDJLQJ VWXGLHV KDYH VKRZQ WKDW K907 9$ 9% 9 YHQWUDO LQWUDSDULHWDO DUHD ? ? ?
9,3DQGWKHFLQJXODWHVXOFXVYLVXDODUHD&6YDUHDOODFWLYDWHGE\RSWLFIORZ6PLWKHWDO ? ? ?
&DUGLQHWDO0RUURQHHWDO:DOO	6PLWK3LW]DOLVHWDOD7KH ? ? ?
VWLPXOL XVHG LQ WKHVH DQG RWKHU EHKDYLRXUDO HJ :DUUHQ 	 +DQQRQ  DQG ? ? ?
QHXURSK\VLRORJLFDO HJ =DQJ 	 %ULWWHQ  VWXGLHV LQWR WKH PHFKDQLVPV RI VHOIPRWLRQ ? ? ?
JXLGDQFH DQG SHUFHSWLRQ KDYH W\SLFDOO\ HPSOR\HG FHQWUDOO\ YLHZHG ODUJHILHOG RSWLF IORZ ? ? ?
VWLPXOL ,Q FRPSDULVRQ WKH VWLPXOL XVHG LQ WKLV VWXG\ DUH VSDWLDOO\ FRQVWUDLQHG DQG DV D ? ? ?
UHVXOWDUHXQOLNHO\ WRSURYLGHFXHV IRU WKHJXLGDQFHRI VHOIPRWLRQ WKDWDUHDVSRZHUIXODV ? ? ?
WKRVH GHULYHG IURP PRUH H[WHQVLYH RSWLF IORZ ILHOGV 7KH VPDOO DSHUWXUH VWLPXOL ODFN WKH ? ? ?
ULFKQHVVRIDOO WKHYLVXDODVZHOODVQRQYLVXDO FXHV WKDWDUHSURYLGHGE\RSWLF IORZVWLPXOL ? ? ?
REVHUYHG XQGHU PRUH QDWXUDOLVWLF YLHZLQJ FRQGLWLRQV )RU H[DPSOH WKHUH LV QR VHQVH RI ? ? ?
³YHFWLRQ´ WKH SHUFHSWLRQ RI VHOIPRYHPHQW WKURXJK VSDFH JHQHUDWHG E\ WKHVH VPDOO ILHOG ? ? ?
VWLPXOL%XWGHVSLWHWKHLUUHODWLYHVSDUVHQHVVWKHDSHUWXUHVWLPXOLXVHGLQWKHVHH[SHULPHQWV ? ? ?
DUHVXIILFLHQWWRUHYHDOWKHH[LVWHQFHRILPSRUWDQWIXQFWLRQDOGLIIHUHQFHVEHWZHHQWKHHDUOLHVW ? ? ?
VWDJHVRI WKLVSURFHVVLQJQHWZRUNZLWKDUHDV06772DQG9$SOD\LQJGLIIHUHQW UROHV LQ ? ? ?
WKH DQDO\VLV RI UDGLDO IORZ GLUHFWLRQ DQG )2( SRVLWLRQ UHVSHFWLYHO\ 7KLV IXQFWLRQDO ? ? ?
VHJUHJDWLRQLV LPSRUWDQWLQWKDWLWPD\KHOSWRH[SODLQUHVXOWVIURPQHXURSV\FKRORJLFDOFDVH ? ? ?
VWXGLHV%HDUGVOH\DQG9DLQDIRUH[DPSOHH[DPLQHGDSDWLHQW*=ZKRVXIIHUHGGDPDJHWR ? ? ?
KHU ULJKW K907 FRPSOH[ $V D UHVXOW RI WKLV OHVLRQ *= ZDV LPSDLUHG LQ KHU DELOLW\ WR ? ? ?
GLVFULPLQDWHWKHUDGLDOGLUHFWLRQRIRSWLFIORZVWLPXOLEXWKHUDELOLW\WRGHWHUPLQHWKHSRVLWLRQ ? ? ?
RIWKHLU)2(UHPDLQHGLQWDFW%HDUGVOH\	9DLQD7KHUHVXOWVSUHVHQWHGKHUHUDLVHWKH ? ? ?
SRVVLELOLW\WKDWWKLVSUHVHUYDWLRQRIIXQFWLRQLVGXHWRWKHIDFWWKDWWKHQHXUDOSURFHVVLQJWKDW ? ? ?
XQGHUSLQVWKHSHUFHSWLRQRIWKHVHGLIIHUHQWDWWULEXWHVRIRSWLFIORZLVORFDOLVHGZLWKLQVHSDUDWH ? ? ?
FRUWLFDO ORFDWLRQV 7KH SUHVHUYDWLRQ RI )2( SHUFHSWLRQ PD\ EH DWWULEXWDEOH WR WKH IDFW WKDW ? ? ?
WKDWLI9$UHPDLQVLQWDFWLQSDWLHQW*=WKLVZRXOGEHVXIILFLHQWWRVXSSRUWWKHSHUFHSWLRQRI ? ? ?
)2(SRVLWLRQHYHQLQWKHDEVHQFHRIK907 ? ? ?
 ? ? ?
 ? ?

,Q WKHPRQNH\EUDLQ LQYHVWLJDWLRQRI WKHSK\VLRORJLFDO VXEVWUDWHVRI VHOIPRWLRQSHUFHSWLRQ ? ? ?
KDVFHQWUHGRQDUHD067%ULWWHQ1HXURQV LQ WKHGRUVDO UHJLRQRI067067GDUH ? ? ?
WXQHG WR FRPSOH[ SDWWHUQV RI RSWLF IORZ WKDW UHVXOW IURP VHOIPRWLRQ 6DLWR HW DO  ? ? ?
7DQDNDHWDO'XII\	:XUW],PSRUWDQWO\DFDXVDOGHSHQGHQF\KDV ? ? ?
EHHQ ILUPO\HVWDEOLVKHG EHWZHHQQHXUDO DFWLYLW\ LQ WKLV DUHD DQG WKHSHUFHSWLRQRI KHDGLQJ ? ? ?
GLUHFWLRQLQPRQNH\V%ULWWHQ	9DQ:H]HO*XHWDO ? ? ?
<XHWDO7KH ODFNRIDQ\GLVUXSWLRQ WR)2(SRVLWLRQDO MXGJPHQWVZKHQ WKHKXPDQ ? ? ?
KRPRORJ RI 067 LV GLVUXSWHG E\ 706 WKHUHIRUH SUHVHQWV VRPHWKLQJ RI DQ LQFRQVLVWHQF\ ? ? ?
EHWZHHQKXPDQDQGPRQNH\GDWD$SRVVLEOHH[SODQDWLRQIRUWKHODFNRIHIIHFWUHSRUWHGKHUH ? ? ?
PLJKWOLHLQRXUI05,ORFDOL]HUSDUDGLJPVIRU06772,WLVFRQFHLYDEOHWKDWZKLOVWQHXURQV ? ? ?
LQ 06772 DUH DFWLYDWHG E\ LSVLODWHUDO VWLPXOL VRPH ZLOO KDYH PXFK VWURQJHU UHVSRQVH ? ? ?
ELDVHV WR FRQWUDODWHUDO VWLPXOL 7KLV SRWHQWLDOO\ PLJKW OHDG WR VRPH YR[HOV ZKLFK DUH ? ? ?
JHQXLQHO\SDUWRI06772EHLQJPLVFODVVLILHGDVIDOOLQJZLWKLQWKH0772VXEGLYLVLRQRI ? ? ?
K907 7KLV FRXOG IHDVLEO\ OHDG WR DQ XQGHUHVWLPDWLRQ RI WKH H[WHQW RI 06772 DQG ? ? ?
IDLOXUH WR ORFDOL]H LW SURSHUO\ +RZHYHU ZH FRQVLGHU WKLV XQOLNHO\ IRU D QXPEHU RI UHDVRQV ? ? ?
)LUVWO\ SUHYLRXV VWXGLHV KDYH GHPRQVWUDWHG D KLJK GHJUHH RI FRUUHVSRQGHQFH EHWZHHQ ? ? ?
IXQFWLRQDO GDWD DQG SRSXODWLRQ UHFHSWLYH ILHOG PDSV $PDQR HW DO  ZKLFK JLYHV XV ? ? ?
FRQILGHQFHWKDWWKHORFDOLVHUXVHGKHUHLVDQDSSURSULDWHPHWKRGIRULGHQWLI\LQJ0772DQG ? ? ?
06772 6HFRQGO\ WKH 7DODLUDFK FRRUGLQDWHV IURP RXU FHQWUHRIPDVV WDUJHW SRLQWV IRU ? ? ?
0772DQG06772DUHVLPLODUWRWKRVHSUHYLRXVO\UHSRUWHGIRUWKHVHUHJLRQV'XNHORZ ? ? ?
HW DO  .ROVWHU HW DO  )LQDOO\ WKH XVH RI WKH FXUUHQW I05, ORFDOLVHUV KDV ? ? ?
SUHYLRXVO\ HQDEOHG VXFFHVVIXO IXQFWLRQDO GLIIHUHQWLDWLRQ EHWZHHQ 0772 DQG 06772 ? ? ?
ZKHUH VHOHFWLYH HIIHFWV KDYH EHHQ GHPRQVWUDWHG IRU UDGLDO PRWLRQ GLUHFWLRQ GLVFULPLQDWLRQ ? ? ?
WDVNVIROORZLQJWKHDSSOLFDWLRQRI706WRWKHVHUHJLRQV6WURQJHWDO ? ? ?
 ? ? ?
7KHODFNRIDQ\HIIHFWRIGLVUXSWLRQWR06772RI)2(SRVLWLRQDOMXGJHPHQWVZRXOGDSSHDU ? ? ?
WR VXJJHVW WKDW KXPDQ06772PD\QRW EHFULWLFDO IRU WKHSHUFHSWLRQRI WKHGLUHFWLRQRI ? ? ?
 ? ?

VHOIPRWLRQ 7KLV LV LQ DJUHHPHQW ZLWK VWXGLHV WKDW KDYH VKRZQ KXPDQ 06772 WR EH ? ? ?
UHVSRQVLYH WR RSWLF IORZ VWLPXOL UHJDUGOHVV RI ZKHWKHU WKH\ ZHUH FRPSDWLEOH ZLWK WKH ? ? ?
SHUFHSWLRQRIVHOIPRWLRQRUQRW :DOO	6PLWK+RZHYHUDQDOWHUQDWLYHH[SODQDWLRQ ? ? ?
IRUWKHDSSDUHQWODFNRILQYROYHPHQWRIKXPDQ06772LQ)2(MXGJHPHQWVPLJKWOLHLQWKH ? ? ?
IDFWWKDWWKHWDVNLQH[SHULPHQWUHTXLUHVWKHGHWHFWLRQRIDFKDQJHLQ)2(SRVLWLRQ,QWKH ? ? ?
PDFDTXH067GQHXURQVDUHLQVHQVLWLYHWRWHPSRUDOFKDQJHVLQKHDGLQJGLUHFWLRQVLJQDOHG ? ? ?
E\ )2( SRVLWLRQDO VKLIWV 3DROLQL HW DO  +XPDQ 06772 ZKLOVW FOHDUO\ EHLQJ ? ? ?
UHVSRQVLYH WR RSWLF IORZVWLPXOL 6PLWKHW DO :DOO HW DO  6WURQJHW DO  ? ? ?
VKRZV D VLPLODU ODFN RI VHQVLWLYLW\ WR FKDQJHV LQ )2( SRVLWLRQ )XUODQ HW DO  7KH ? ? ?
GHWHFWLRQ RI VXFK FKDQJHV DUH LPSRUWDQW LQ WKDW WKH\ VLJQDO VKLIWV LQ KHDGLQJ GLUHFWLRQ DV ? ? ?
RSSRVHG WRSURYLGLQJ LQIRUPDWLRQ UHODWLQJ WR LQVWDQWDQHRXVKHDGLQJGLUHFWLRQ )XUODQHWDO ? ? ?
 5HVXOWV IURP WKLV VWXG\ LPSOLFDWH 9$ DV DQDUHD WKDW LV FULWLFDO IRU VLJQDOLQJ WKHVH ? ? ?
WUDQVLHQW FKDQJHV LQ )2( SRVLWLRQ 7KLV LV FRQVLVWHQW ZLWKSUHYLRXV ILQGLQJV )RUH[DPSOH ? ? ?
VWXGLHVE\.R\DPDHWDODQG&DUGLQHWDOKDYHERWKVKRZQWKDWI05,VLJQDO ? ? ?
LQFUHDVHV LQ9$DUHHOLFLWHGE\FKDQJHV LQSRVLWLRQRI WKH)2()XUWKHUPRUH WKLV IXQFWLRQ ? ? ?
PD\IRUPSDUWRIDZLGHUUROHLQWKHDQDO\VLVDQGSUHGLFWLRQRIWKHSRVLWLRQRIPRYLQJREMHFWV ? ? ?
WKDWKDVEHHQSURSRVHGIRUDUHD9$0DXVHWDO ? ? ?
 ? ? ?
9$KDVEHHQJLYHQUHODWLYHO\ OLWWOHFRQVLGHUDWLRQLQWKHFRQWH[WRIVHOIPRWLRQSHUFHSWLRQ LQ ? ? ?
WKHPRQNH\EUDLQVHH%ULWWHQ7KLVPD\EHGXHWRGLIIHUHQFHVLQWKHUROHRIDUHD9$ ? ? ?
DFURVVWKHVSHFLHV*DVNDHWDO*LUDUGHWDO*DOOHWWLHWDO7RRWHOOHWDO ? ? ?
2UEDQHWDO7VDRHWDO$Q]DLHWDO ,QKXPDQVDUHD9$KDV ? ? ?
EHHQ VKRZQ WR EH KLJKO\ UHVSRQVLYH WR PRYLQJ VWLPXOL IRUPLQJ D PXFK PRUH SURPLQHQW ? ? ?
FRQVWLWXHQW RI WKH FRUWLFDO QHWZRUN WKDW H[LVWV IRU PRWLRQ SURFHVVLQJ 7RRWHOO HW DO  ? ? ?
0F.HHIU\ HW DO   1RQHWKHOHVV 9$ LV VWLOO FRQVLGHUHG VXERUGLQDWH WR DUHD ? ? ?
K907 LQ WKLV PRWLRQ SURFHVVLQJ KLHUDUFK\ VHH )HOOHPDQ 	 9DQ (VVHQ  %ULWWHQ ? ? ?
+RZHYHU WKH UHVXOWVSUHVHQWHGKHUHFKDOOHQJH WKLVVWULFWKLHUDUFK\E\VKRZLQJ WKDW ? ? ?
 ? ?

QHXUDODFWLYLW\LQ9$FDQVXSSRUWWKHSHUFHSWLRQRIVSHFLILFDWWULEXWHVRIPRYLQJVWLPXOLHYHQ ? ? ?
LQWKHDEVHQFHRIDQRUPDOO\IXQFWLRQLQJK9077KHDQDO\VLVRIRSWLFIORZGRHVQRWVLPSO\ ? ? ?
RFFXU LQ D VHULDO IDVKLRQ ZLWK LQIRUPDWLRQ SDVVLQJ IURP 9$ WR K907 IRU IXUWKHU ? ? ?
SURFHVVLQJ ,QVWHDG RXU UHVXOWV FRQVLVWHQW ZLWK QHXURSV\FKRORJLFDO UHSRUWV SRLQW WR WKH ? ? ?
H[LVWHQFH RI SDUDOOHO SURFHVVLQJ SDWKZD\V IRU UDGLDO GLUHFWLRQ DQG )2( SRVLWLRQDO FKDQJH ? ? ?
06772DQG9$ZRXOGDSSHDUWRIRUPLPSRUWDQWLQLWLDOVWDJHVLQWKHSURFHVVLQJRIWKHVH ? ? ?
WZRNH\DWWULEXWHVRIRSWLFIORZVWLPXOLWKDWFDQXOWLPDWHO\EHXVHGLQIORZSDUVLQJDQGVLJQDO ? ? ?
KHDGLQJ GLUHFWLRQ ERWK RI ZKLFK PDNH LPSRUWDQW FRQWULEXWLRQV WR WKH JXLGDQFH RI VHOI ? ? ?
PRYHPHQW ? ? ?
 ? ? ?
7KH QRWLRQ RI PXOWLSOH PRWLRQ SURFHVVLQJ SDWKZD\V HPDQDWLQJ IURP HDUO\ YLVXDO DUHDV LV ? ? ?
FRPSDWLEOHZLWKSUHYLRXVVWXGLHV3LW]DOLVHWDOEFEXWFDUULHVZLWKLWWKH ? ? ?
LPSOLFDWLRQWKDWVLJQDOVIURPWKHVHSDWKZD\VPXVWEHFRPELQHGDWVRPHODWHUVWDJH,QERWK ? ? ?
KXPDQVDQGPRQNH\VRWKHUµKLJKHU¶EUDLQDUHDVKDYHEHHQLGHQWLILHGDVSRVVLEOHVXEVHTXHQW ? ? ?
VWDJHV LQ WKHSHUFHSWLRQRIVHOIPRWLRQ2QHVXFKDUHD LV9ZKLFK LV IRXQG LQ WKHPHGLDO ? ? ?
SDULHWRRFFLSLWDOVXOFXVDQGLVWKRXJKWWREHLQYROYHGLQWKHDQDO\VLVRIVHOIPRWLRQUHODWLYHWR ? ? ?
REMHFWPRWLRQLQG\QDPLFHQYLURQPHQWV*DOOHWWLHWDO6KLSSHWDO3LW]DOLV ? ? ?
HWDODEF &DUGLQ	6PLWK)LVFKHUHWDO&DUGLQHWDO ? ? ?
)DQ HW DO  9 GRHV QRW DSSHDU WR H[KLELW VHQVLWLYLW\ WR FKDQJHV LQ )2( SRVLWLRQ ? ? ?
&DUGLQHWDO)XUODQHWDODQGDVDUHVXOWLVFRQVLGHUHGPRUHLPSRUWDQWLQIORZ ? ? ?
SDUVLQJ IRU WKH SXUSRVHV RI REMHFW DYRLGDQFH GXULQJ VHOIPRWLRQ UDWKHU WKDQ KHDGLQJ ? ? ?
GLUHFWLRQDQDO\VLVSHUVH&DUGLQHWDO$QRWKHUNH\UHJLRQLVWKHSRO\VHQVRU\YHQWUDO ? ? ?
LQWUDSDULHWDODUHD9,3 ,QPRQNH\V9,3FRQWDLQVQHXURQVWKDWKDYHYHU\VLPLODU UHVSRQVH ? ? ?
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Table 1. Average Talairach co-ordinates for centre of target TMS sites (MST/TO-2, V3A, LO-1) in right  ? ? ?
hemisphere (RH) ± standard deviation (where available). Results from the current study are compared  ? ? ?
with previous data as cited in the table.  ? ? ?
 ? ? ?
 ? ? ?
 ? ? ?
  ? ? ?
  ? ? ?
 0HDQ 6WG'HYLDWLRQ
Experiment 1 (Radial)  
3HUFHQW&RUUHFW  
5HVSRQVH7LPHVV  
Experiment 2 (FOE)  
3HUFHQW&RUUHFW  
5HVSRQVH7LPHVV  
 ? ? ?
Table 2. Means and standard deviations for percent correct and response times for the  ? ? ?
correlational analysis.  ? ? ?
  ? ? ?
 ? ?

)LJXUH/HJHQGV ? ? ?
Figure 1. TMS/Behavioural Paradigms. Experiment 1: radial motion stimuli (expanding or contracting)  ? ? ?
were presented in a circular aperture displaced 15° to the left of a fixation cross. The onset of a  ? ? ?
repetitive train of 5 TMS pulses was coincident and coextensive with the onset of this stimulus.  ? ? ?
Following stimulus offset the participants reported the perceived direction of the motion (in or out) by a  ? ? ?
key press. Experiment 2: each test sequence began with the onset of a reference stimulus (200 ms)  ? ? ?
comprising a circular aperture of radially expanding dots embedded in a background of randomly  ? ? ?
moving noise dots. After a 2000 ms delay a test stimulus was presented, in which the FOE of the  ? ? ?
radial motion was displaced either upwards or downwards. The delivery of the TMS pulse train was  ? ? ?
coincident with the onset of the test stimulus. Following test offset participants reported the perceived  ? ? ?
direction of FOE displacement (up or down) by a key press.  ? ? ?
  ? ? ?
Figure 2. Location of main cortical ROI target sites for TMS. Inflated right hemispheres for two  ? ? ?
subjects (S3 and S7) with overlaid positions of TMS target sites used in experiment 1 and experiment  ? ? ?
2. The bottom figure shows a magnified view of the posterior section of the hemisphere. The  ? ? ?
representation of the visual field in each area is denoted with a symbol (‘+’ / ‘-’). A ‘+’ indicates  ? ? ?
representation of the superior contra-lateral visual field; whilst ‘-’ indicates the inferior contra-lateral  ? ? ?
visual field These markings are absent from the representations of MST/TO-2 as the retinotopic  ? ? ?
mapping did not produce reliable maps within these regions.  ? ? ?
 ? ? ?
Figure 3. Average Percent Correct Data from Experiment 1 and Experiment 2. Bar charts showing  ? ? ?
average percent correct (%) across experiment 1 (a) and experiment 2 (b). Error bars represent  ? ? ?
S.E.M. Asterisks represent significance at p<0.05 (*) and p<0.01 (**).  ? ? ?
 ? ? ?
Figure 4. Average Response Time Data from Experiment 1 and Experiment 2. Bar charts showing  ? ? ?
average response time (s) across experiment 1 (a) and experiment 2 (b). Error bars represent S.E.M.   ? ? ?
 ? ? ?
Figure 5. Correlational Data for Percent Correct and Response Time from Experiment 1 and  ? ? ?
Experiment 2. A scatter plot showing relationship between percent correct and response time across  ? ? ?
experiment 1 (Radial) and experiment 2 (FOE). Error bars represent S.E.M. Asterisks represent  ? ? ?
significance at p<0.05 (*).  ? ? ?
 ? ? ?





